Fetal behavioural patterns were examined to test whether they could be used to localise sites of brain damage antenatally. Decreased fetal movement, persistent nonreactive fetal heart rate (FHR) pattern, and/or central nervous system malformation were used as indicators of possible neurological impairment. Ten fetuses tested in this way underwent further ultrasound examination observing movement of the extremities, chest wail (breathing), and eye and mouth, and active/quiet FHR paterns. Eight of these 10 fetuses were found on postnatal examination to have a brain impairment. The fetuses having potential in utero brain impairment were divided into four groups: those with (1) lesion sites at, or caudal to, the ponsmedulla that were specifically identified by fetal behaviour, (2) diffuse lesions in the brain which, although resulting in abnormal behaviour, could not be localised by this behaviour, (3) lesions localised in the cerebral hemisphere(s) but with no abnormal behaviour, and (4) temporally abnormal behaviour in utero, finally ch g over to a normal pattern with no neonatal neurological abnormality. A screening system for the antenatal assessment of brain impairment is thus proposed.
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(Arch Dis Chid 1993; 69: [3] [4] [5] [6] [7] [8] In recent years increasing emphasis has been placed on prenatal origins of brain injury in the case of neurologically impaired infants. 1A Authors have questioned the causal relationship between birth asphyxia and cerebral palsy.' 5 Over the past decade, the assessment of in utero behavioural development has been facilitated by the real time ultrasound observation of fetal movements, such as those of the eyes, extremities (arms and legs), breathing, and mouthing. [7] [8] [9] [10] [11] [12] [13] We previously reported three fetuses without central nervous system malformations, who had abnormal behavioural patterns in utero; the neonates were subsequently found to have brain damage. '4 We have extended our observations to other fetuses by assessing the correlation between intrauterine behavioural patterns and neonatal outcome and determining the extent to which lesion sites in the developing fetal brain could be localised at term. An attempt was also made to initiate an antenatal screening system, to discriminate those fetuses with compromised central nervous system function from the general population. (1) Decrease or lack offetal movement Honmoto, Koyanagi, Maeda, Satoh, Takashima, Minami, Nakano In cases 9 and 10, the first extensive examination showed abnormal behavioural patterns in eye movement/no eye movement period alternation and eye movement pattern (rapid/slow eye movement), respectively. However, these findings changed to normal patterns from the second observation onwards.
Methods
Postnatal physical examinations indicated no neurological abnormalities.
Discussion
In the present study we focused on detecting brain impairment occurring in utero. Therefore, the neurological outcome was assessed during the early neonatal period in order to avoid the influencing factors acquired during extrauterine life. Accordingly, there may have been some cases that were evaluated as normal at birth but showed mental retardation and/or cerebral palsy a few years later.
The six indicators observed in this study were all considered to be functionally mature, in normal fetuses, from 35-36 weeks' gestation onwards.8-10 12 13 19 20 22 All cases studied here were within this gestational period, and in eight of the 10 cases suspected as having possible central nervous system impairment, abnormal behavioural patterns were detected repeatedly in every ultrasound examination, providing evidence of existing lesions in the central nervous system during intrauterine life. The remaining two cases, which indicated abnormal patterns in alternation of eye movement/no eye movement period and rapid/slow eye movement patterns at first observation, later displaying normal findings from the second to the fourth observation, were found to have no central nervous system lesions after birth. This suggests the possibility of erroneously concluding that an abnormality exists when it really does not, or the existence of transient abnormal brain function.
The fetuses having potential in utero central nervous system impairment at birth could be divided into four groups: those with (1) the lesion sites at, and caudal to the pons-medulla (cases 1-2), which could be identified prenatally according to abnormal behavioural patterns, (2) a diffuse lesion in the brain (cases 3-5), representing behavioural abnormality in utero, although not localising the lesion site, (3) a localised lesion in the cerebral hemisphere(s), for example arachnoid cyst and encephalocele (cases .6-8), indicating no abnormal behaviour during the intrauterine -period, and (4) temporally abnormal behaviour in utero (cases 9-10), finally changing over to a normal pattern with no neonatal neurological abnormality. These results suggest that, in the developing human fetus, the central nervous system is not fully functioning and, therefore, in cases where the lesion exists in an, as yet, unfunctioning area, no corresponding behavioural abnormality may be observed.
Applying our system to population screening, 24 cases were regarded as suspicious, of which 10 cases were subjected to further extensive observation. Out 
